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(54) REVERSE TRANSCRIPTASE INHIBITOR OF HIV-1 

(57)Abstract: 

PURPOSE: To obtain the subject inhibitor useful as a 
therapeutic agent and a preventive for AIDS, extremely low 
toxicity and adverse effects, comprising a specific compound 
derived from a marine alga as an active ingredient and showing 
excellent human immunodeficiency virus-1 reverse 
transcriptase inhibiting activity. 

CONSTITUTION: This inhibitor comprises a compound of the 
formula (R is OH or H) as an active ingredient. The compound 
of the formula is preferably obtained by extraction from 
Dictyota dichotoma or Dictyota patens belonging to the genus 
Dictyota of the family Dictyotaceae of blown alga with ethyl 
acetate, chloroform or acetone. In the case of administering the 
inhibitor for treating AIDS or its analog diseases, a daily dose is 
preferably 1-200|ig/kg (weight) calculated as the compound of 
the formula per adult. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



It is the reverse transcriptase (it abbreviates to HIV-1 RT) inhibitor of the human immunodeficiency virus -1 
which makes an active principle a kind of compound chosen from the compound expressed with (R shows a 
hydroxyl group or a hydrogen atom among a formula) at least. 

[Claim 2] HIV-1 according to claim 1 which makes an active principle the solvent extraction extractives of 
the seaweed which is chosen from the compound expressed with a formula (I), and which contains a kind at 
least RT inhibitor. 

[Claim 3] Seaweed is fucus Dictyota dichotoma (Dictyotaceae). Department Dictyota dichotoma (Dictyota) 
HIV-1 according to claim 2 which is seaweed belonging to a group RT inhibitor. 

[Claim 4] The seaweed belonging to a fucus Dictyotaceae Dictyota dichotoma group is Dictyota dichotoma 
(Dictyota dichotoma). Or HIV-1 according to claim 3 which is common AMIJI (Dictyota patens) RT 
inhibitor. 

[Claim 5] HIV-1 according to claim 2 characterized by being a kind of solvent for which the extracting 
solvent used for solvent extraction is chosen from ethyl acetate, chloroform, an acetone, isopropanol, a 
pentane, a hexane, a heptane, the ether, and toluene at least RT inhibitor. 



[Translation done.] 
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[Claim 1] Formula (I): [Formula 1] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the inhibitor of the reverse transcriptase (it abbreviates to RT) of 
the human immunodeficiency virus -1 (it abbreviates to HIV-1) which is a cause virus of acquired immune 
deficiency syndrome (AIDS), HIV-1 [ i.e., ]. It is related with RT inhibitor. 
[0002] 

[Description of the Prior Art] HIV-1 performs reverse transcription of the self-RNA genome which is a 
stroke required for a virus duplicate with reverse transcriptase. Therefore, the inhibitor of this reverse 
transcriptase can serve as anti-HIV matter. Current and azido thymidine (AZT) are used for the therapy of an 
acquired immunode-ficiency syndrome and a similar disease for this purpose. However, the fault of AZT is 
a side effect by the toxicity, and retrieval of the anti-acquired immunode-ficiency syndrome medicine which 
was more excellent in this way continues. This invention aims at offering the new inhibitor of HIV-1 reverse 
transcriptase from a natural product. 
[0003] 

[Means for Solving the Problem] this invention persons are HIV-1 with the strong compound which is the 
matter of the seaweed origin currently used as edible, therefore is expressed with the following formula with 
very few toxicity and side effects (I). It found out having RT inhibition activity and this invention was 
completed. 

[0004] The summary of this invention is as follows. 
** Formula (I) : [0005] 
[Formula 2] 



OHC 




( I ) 



[0006] It is the HIV-1RT inhibitor which makes an active principle a kind of compound chosen out of 
calling it a compound (I) below compound [ expressed with (R shows a hydroxyl group or a hydrogen atom 
among a formula) at least. 

** HIV-1 [ given in the above-mentioned ** which makes an active principle the solvent extraction 
extractives of the seaweed which is chosen from a compound (I), and which contains a kind at least ] RT 
inhibitor. 

** Seaweed is fucus Dictyota dichotoma (Dictyotaceae). Department Dictyota dichotoma (Dictyota) HIV-1 
[ given in the above-mentioned ** which is seaweed belonging to a group ] RT inhibitor. 
** The seaweed belonging to a fucus Dictyotaceae Dictyota dichotoma group is Dictyota dichotoma 
(Dictyota dichotoma). Or HIV-1 [ given in the above-mentioned ** which is common AMIJI (Dictyota 
patens) ] RT inhibitor. 

** A HIV-1RT inhibitor given in the above-mentioned ** characterized by being a kind of solvent for 
which the extracting solvent used for solvent extraction is chosen from ethyl acetate, chloroform, an 
acetone, isopropanol, a pentane, a hexane, a heptane, the ether, and toluene at least. 
[0007] Hydroxy JIKUCHIOJIARU whose R in a formula (I) is a hydroxyl group as a compound (I), and 
JIKUCHIOJIARU whose R is a hydrogen atom are mentioned about this invention. A compound (I) can be 
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obtained also by being able to obtain by more nearly usually than the seaweed containing a compound (I), 
for example, the seaweed belonging to a fucus Dictyotaceae Dictyota dichotoma group, carrying out 
separation purification, and compounding by the approach of the very thing known. This invention may be 
presented with a compound (I) as a mode of the solvent extraction extractives from seaweed. As seaweed 
containing a compound (I), the seaweed which belongs, for example to a fucus Dictyotaceae Dictyota 
dichotoma group is illustrated, and especially Dictyota dichotoma and Spatoglossum are illustrated as a 
desirable thing. 

[0008] Separation purification of the compound (I) from the seaweed of a fucus Dictyotaceae Dictyota 
dichotoma group can be performed by extracting with a suitable organic solvent according to a conventional 
method, seaweed — desiccation — even if powdered, it can use also in the state of a raw seaweed object, and 
it is left in a solvent and a fixed time amount room temperature after stirring, and a solvent extraction object 
(solvent extraction extractives) can be obtained for the crude extract obtained according to filtration thru/or 
centrifugal separation vacuum concentration and by hardening by drying. As an extracting solvent, 
oleophilic solvents, such as hydrophilic solvents, such as a methanol, ethanol, isopropanol, a butanol, and an 
acetone, and chloroform, ethyl acetate, a pentane, a hexane, a heptane, benzene, toluene, an acetonitrile, and 
the ether, are desirable. As a desirable extracting solvent, ethyl acetate, chloroform, an acetone, isopropanol, 
the ether, n-hexane, toluene, etc. are especially mentioned in these. The above-mentioned solvent may be 
used independently respectively and may be used by plurality. 

[0009] Isolation purification and identification of a compound (I) are performed with a conventional method 
from solvent extraction extractives. For example, a silica gel column chromatography, an ODS column 
chromatography, high performance chromatography, etc. can separate and refine an extract or its 
concentration liquid, each fraction — nuclear magnetic resonance (NMR) — law and mass analysis (MS) — it 
identifies by law etc. It is effective in identification to take further the NMR spectrum of hydrogen (1H) and 
carbon (13C) for a 2-dimensional shift correlation NMR spectrum etc. about NMR using superconduction 
Fourier transform (FT) NMR equipment 200MHz or more. Moreover, about MS, field desorption mass 
analysis (FD-MS) is effective in identification. 

[0010] a compound (I) and these solvent extraction extractives — anti — HIV-1 It has RT activity, anti — 
HIV-1 Measurement of RT activity is performed by investigating the amount of incorporation to cDNA of 
tritition thymidine mono-phosphate. The inhibitor of this invention checks this incorporation. IC50 added 
the inhibitor sample to reaction mixture by 0.5-100microg [/ml ] concentration, and made it concentration in 
case the rate of inhibition is 50%. It mixes with independent or a compound and a compound (I) and solvent 
extraction extractives are pharmaceutical-preparation-ized. Pharmaceutical-preparation-izing, at least one 
kind of active ingredient, or solvent extraction extractives can be included with a carrier and an excipient 
permissible on the medicine manufacture beyond one kind or it, and other remedies can be included in 
arbitration, a carrier — taking orally — it passes and the rectum, pernasality, and the carrier suitable for local, 
the oral cavity, the hypoglottis, vaginal, or parenteral (inside of hypodermically, intramuscular, vein, and 
hide is included) administration are contained. When using HIV-1 reverse transcriptase inhibitor of this 
invention for the therapy of an acquired immunode-ficiency syndrome and a similar disease, in the case of 
taking orally, l-200microg [/kg ] (weight) adult 1 sunny is prescribed for the patient in 1 - several steps as a 
compound (I). 
[0011] 

[Example] Hereafter, an example and the example of a trial are shown and this invention is explained more 
concretely. 

Fucus Dictyotaceae Dictyota dichotoma extracted on the coast of preparation Ehime Prefecture of example 1 
** solvent extraction extractives (Dictyota) Seaweed Dictyota dichotoma of a group (Dictyota dichotoma) It 
freeze-dried and ground, after washing with water. 21. of ethyl acetate was added to 234g of this frost- 
shattering object, and it stirred with 3 sufficient hours and extracted. While filtering the extract and 
removing insoluble matter, filtrate was collected and reduced pressure removal of the solvent was carried 
out. Greenish-brown solvent extraction extractives 2.5g was acquired. A part of these extract extractives 
were dissolved in dimethylsulfoxide (DMSO), and 10% of DMSO solution was prepared. 
[0012] ** Measurement reaction mixture of HIV-1 RT inhibition activity (in 50mM tris-hydrochloric-acid 
8.3 60micro buffer-solution pH 1) 1 .2microgPoly(rA) and p (dT) 12-18 (template primer; Pharmacia 
manufacture), 6.0nmoles thymidine triphosphate, lmicrocurie tritition thymidine triphosphate, lOmM 
magnesium chloride, 50mM potassium chloride, 3mM dithiothreitol, 0.1% Nonidet P-40 (trade name: 
Nakarai Tesuku make), To the inside containing 10ngHIV(s)-l reverse transcriptase, the DMSO solution of 
the solvent extraction extractives prepared by ** is added so that it may become 1%. cDNA(s) generated 
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after the 1-hour reaction were filtered and collected through the ion-exchange filter paper at 37 degrees C, 
•subsequently it washed by Na2 HP04 and ethanol 5%, and counting was carried out with the liquid 
scintillation counter. As control, in addition, DMSO was similarly measured so that it might become 1%. 
Solution extract extractives are HIV-1 at this concentration. RT activity was checked completely. 
[0013] In separation / purification example 1 of example 2 ** extract extractives, separation and purification 
of a compound (I) were performed using solvent extraction extractives 2g extracted with ethyl acetate. That 
is, it is HIV-1 as a result of an ODS column chromatography (KOSUMO seal 75C18 PUREPPU; column 
size, a 30mmx500mm; expansion solvent, acetonitrile: water =95:5) and a silica gel column chromatography 
(MERCK silica gel 60:column size, a 20mmx300mm; expansion solvent, hexane:ethyl acetate = 8:1) rough- 
refining this extract. The rough purification object A with RT inhibition activity was obtained. 
** Fractionation of the isolation rough purification object A of the purification matter A was further carried 
out with semi preparative isolation high performance chromatography (a column, a YMCPack R&D D- 
ODS-5 S-5 120A 20mmx250mm; eluent, an acetonitrile acetonitrile: water =60:40 to 100% linear gradient; 
detector, UV230nm; the rate of flow, 9.0 ml/min), and 0.1 2g of purification matter A was isolated. 
** HIV-1 of the purification matter A Some measurement above-mentioned purification matter A of RT 
inhibition activity was dissolved in DMSO, and 5% of DMSO solution was prepared. It is HIV-1 completely 
like an example 1 using this DMSO solution. RT inhibition activity was measured. As control, in addition, 
DMSO was similarly measured so that it might become 1%. The purification matter A is HIV-1 at this 
concentration. RT activity was checked completely. 

** As a result of adding IC50 purification matter A of the purification matter A to reaction mixture by 0.5- 
lOOmicrog [/ml ] concentration and asking for concentration in case the rate of inhibition is 50%, it was 50= 
4.3microg [/ml ] IC. 

** The analysis above-mentioned purification matter A of the structure of the purification matter A was 
identified, making full use of 270MHz NMR and FD-MS. The main signals of 1 H-NMR, 13 C-NMR, and 
FD-MS were shown below. 

[0014] 1 H-NMR deltappm:9.69 (1H, s), 9.33 (1H, s), 7.00 (1H, dd), 5.28 (1H, brd), 4.96 (1H, brt), 4.30 
(1H, brt), 1.92 (3H, s), 1.65 (3H, s), 1.51 (3H, s), 1.10 (3H, d) 

13 C-NMR deltappm:203. 9(d), 194.6(d), 158.2(d), 148.0 (s), 138.4 (s), 131.4 (s), 124.7(d), 124.4 (d), 73.7 
(d), 52.2 (d), 50.5 (d), 47.9 (t), 39.7 (t), 33.3 (d), 29.6 (t), 25.7 (t), 25.6 (q), 20.3 (q), 17.7 (q), 17.6 (q) 
FD-MS(m/z): 318 (M+), 161, 109, 69 [0015] From the result of above-mentioned FD-MS, it can check that 
the purification matter A is matter of molecular weight 318. When it combines with the data of 1 H-NMR 
and 13 C-NMR, reference [J.Tanaka andT.Higa.Chemistry Letters, 231 -232 page, and 1984], etc. and 
inquires, it turns out that the purification matter A is hydroxy JIKUCHIOJIARU which is one of the 
compounds (I). 

[0016] In separation / purification example 1 of example 3 ** extract extractives, separation and purification 
of an active principle were performed using solvent extraction extractives 2g extracted with ethyl acetate. 
That is, it is HIV-1 as a result of an ODS column chromatography (KOSUMO seal 75C18 PUREPPU; 
column size, a 30mmx500mm; expansion solvent, acetonitrileiwater =95:5) and a silica gel column 
chromatography (MERCK silica gel column 60: column size, a 20mmx300mm; expansion solvent, 
hexane:ethyl acetate = 8:1) rough-refining this extract. The rough purification object B with RT inhibition 
activity was obtained. 

** Fractionation of the isolation rough purification object B of the purification matter B was further carried 
out with semi preparative isolation high performance chromatography (a column, a YMCPack R&D D- 
ODS-5 S-5 120A 20mmx250mm; eluent, an acetonitrile acetonitrile:water =60:40 to 100% step WAIZU 
gradient; detector, UV230nm; the rate of flow, 9.0 ml/min), and 0.47g of purification matter B was isolated. 
** HIV-1 of the purification matter B Some measurement above-mentioned purification matter B of RT 
inhibition activity was dissolved in DMSO, and 5% of DMSO solution was prepared. It is HIV-1 completely 
like an example 1 using this DMSO solution. RT inhibition activity was measured. As control, in addition, 
DMSO was similarly measured so that it might become 1%. The purification matter B is HIV-1 at this 
concentration. RT activity was checked completely. 

** As a result of adding IC50 purification matter B of the purification matter B to reaction mixture by 0.5- 
lOOmicrog [/ml ] concentration and asking for concentration in case the rate of inhibition is 50%, it was 50= 
9.2microg [/ml ] IC. 

** The analysis above-mentioned purification matter B of the structure of the purification matter B was 

identified, making full use of 270MHz NMR and FD-MS. The main signals were shown below. 

[0017] 1 H-NMR deltappm:10.19 (1H, d), 9.32 (1H, d), 6.93 (1H, dd), 5.34 (1H, brd), 5.05 (1H, brt), 3.28 
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(1H, ddd), 1.79 (3H, s), 1.67 (3H, s), 1.59 (3H, s), 0.90 (3H, d) 

-13 ONMR deltappm:203.9(d), 194.7 (d), 157.8 (d), 148.8 (s), 138.2 (s), 131.2 (s), 124.6 (d), 122.5 (d), 56.7 
(d), 48.8 (d), 41.0 (t), 37.8 (t), 32.9 (d), 29.4 (t), 29.0 (d), 26.0 (t), 25.7 (q), 17.7 (q), 17.5 (q), 17.3 (q) 
FD-MS(m/z): 302 (M+), 161, 109, 69 [0018] From the result of above-mentioned FD-MS, it can check that 
the purification matter B is matter of molecular weight 302. The data of 1 H-NMR and 13 C-NMR, and 
reference [J. Finer, J.Clardy, and W. Fenical, L.Minale, R.Riccio, J.Battafle, M.Kirkup and R.E.Moore, 
J.Org.Chem., and 44 If it combines with a volume, 2044-2047, 1979], etc. and inquires It turns out that the 
purification matter B is JIKUCHIOJIARU which is one of the compounds (I). 



[Effect of the Invention] A compound (I) has the outstanding HIV-1 reverse-transcriptase inhibition activity, 
and is expected to be able to offer the remedy or prophylactic of AIDS from a natural product. 



[Translation done.] 
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(54) REVERSE TRANSCRIPTASE INHIBITOR OF HIV-1 

(57)Abstract: 

PURPOSE: To obtain the subject inhibitor useful as a therapeutic 

agent and a preventive for AIDS, extremely low toxicity and adverse 

effects, comprising a specific compound derived from a marine alga 

as an active ingredient and showing excellent human 

immunodeficiency virus- 1 reverse transcriptase inhibiting activity. 

CONSTITUTION: This inhibitor comprises a compound of the 

formula (R is OH or H) as an active ingredient. The compound of the 

formula is preferably obtained by extraction from Dictyota 

dichotoma or Dictyota patens belonging to the genus Dictyota of 

the family Dictyotaceae of blown alga with ethyl acetate, chloroform Q^fc 

or acetone. In the case of administering the inhibitor for treating 

AIDS or its analog diseases, a daily dose is preferably 1-200pg/kg 

(weight) calculated as the compound of the formula per adult. 
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inHiv-i RTm&zm-rz. kh i v- i rt 

r£t4©iiJStt. h 'J* "7 .Mb* 5y>^*^7i- h 
(Dc DNA^©aX»)3i*fi^iS-<-5CiTtf 5„ *5tm 

WiWSiJt**** o. 5-iooi/g/mi ©jgK-cfln 

IH#*«S5 0%©B#©i££<fc ( I ) . 

mmt. >pu< tb-mmoimf&ftgtctm 30 
M^tfci^-c^-s,,, * + y+--«:tt. ma, mm. 

<&T. IBWrt. BURA. te«fccraa*3*£tt) S^ic® 
Lfc* t> ') -t>-*^gft£. *&W<DH I V - 1 £f£? 

m<£$. it^m ( i > iot, j&ai b^/c 

0 1-20 0y g/k g (&*) £ 1 ^mcWOS. 

^■ZtlZ. 40 
[0 0 1 1 ] 

a> ?g«jflmx+x©igM 

S!®!l©f&^«:-C»aXL,fc^T 5 v ^-y#7 5 i^tf 
(Dictyota) Jl©?iSi&7 5 (Dlctyota dichotom 

a) **T?8B*Lfc«. ffifettMl/ttttl/ft:. C©S8£ 
®W®Z 34g(C, §*&X3^2 'J Ml>*fln*. 3B# 
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©?§^fflaix+X2. 5g£fRf#L/c„ COttffix** 
©— 1*^^**+*^ K (DMSO) tCiSM! 
U 1 OKODMSOgtiK&HHOft:. 

[0012]© HIV-1 RTPIWrg14©S'J5£ 

(5 OmMh U X-ttBMMKKp H 8. 3 6 0 
y 1 iffc. 1. 2(tgPoly (rA) - p(dT) 
„.„ (t->7 , U- h • -7=7 4-?— ; 7rAvj/7tt 
SK) . 6. Onmoles ?5i?> h K 

1 uC i h U^-jAft^S^ h *- K 10 

mMMv^i/'jA, SOmMM*')^. 3mM 
y?F*hU-f 0. l%/if»FP-40 (Si 

n °n« : ^*^-(7-X^ («) tJJj) . lOngHIV- 

i jKKafiBRt^) (DvmsiLtcmmm^ 

XODMSO^ i%i^ej;5{cjn^.. 3 7"Cn 

«fBISlSa*SS L./ccDNA£-f * >3^i^iiW-t , Sfl 0 
r*fe> ^>T5«Na, HP0 4 . x^y-;b-ri5fe?t 

Fn-^iLt. DMSO*196itt*«fc5«:JjnitrH 
«4C«iJSU^c 0 ^«JtHx+x«. C<DM-CH IV- 

[0013] mmm2 

CD »mx+^©^8i-iW3g 

se»«itc*jc»r. fim^^^xmmvtcummm^ 

^2g *ffll»-C{fc^» ( I ) ©#« • ««*tf ofc. 
Ttttofe. COiiHMODS*7A^n7hy77^ 
- (nX-=e*/-JU7 5C 1 8 7"U^7' ; ^vAlf^X. 
3 0mmx50 0mm ; JgP3^«S. 7 Hz h x h y : * 
= 95:5). S/'J^W^A^av h i/^7 4 - 
(MERCKa^D*yjI/6 0 : iovltfr -fX. 20m 
mx 3 0 0 mm ; m$im&. ^+^> : »Kif;l'= 

8:1) -cmmmotctem. h i v- i RTPiwrgtt 

©*4ffl»i!{«JA*5f#6ti/c. 

® ffi^sA©#m 

-(*7A, YMCPack R&D D-ODS-5 
S-5 12 OA 2 Ommx 2 5 0mm ; &ftt$L 
r-fe h- h U;U :*=60 : 4 0*>^T-fe hx h iJ;H 
0 0%O')-7i'7yi>h;tHjffi 1 UV2 3 0n 
m;g£ii. 9. 0m 1/mi n) ■C»HL.raHK«WA 
*0. 12 g^L/c„ 

<3> »i3^»A©H I V- 1 RTffi«Stt<Di«SE 
±f EffiK^S A ©— gp^r DMSO (C?§M t> . 5%©DM 
SOigffcfcSiSgUfc. C©DMSO^*ffll>rSU60l( 
li^<|BI«CcbrH I V- 1 RTfflS«14*?M^U 
/c„ a>\-a-)VtLX. DMS04 l%i^'5<fc^{C 

«n^.Ti^««:sijSb/c 0 *bs*Bj®a«. cojggrH i 

V - 1 R T jStt*35*«C|HfF t fc. 

© ffi^aA©ic S o 

ffiii^lM A £JKJ£«K: 0. 5~100(tg/ml ©rSS 
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so = 4. 3)ig/ml-Ctofc. 

±feffiSg13®A£2 7 OMHzCNMR, fe^FD- 
MS£|g&LT|p)3££tT-?/c„ 1 H - NMR, 13 C-N 
MRfc MF D - M S ©££r> i/i-)l&l>XriC7n 
[00141'H-NMR 5ppm:9. 69(1 

H. s) . 9. 33 (1H, s) , 7. 0 0 ( 1 H. d 
d). 5. 28 (1H, brd). 4. 96 (1H, b 
r t) . 4. 30 (1H. brt), 1. 92 (3H, 
s) . 1. 65 (3H, s) . 1. 5 1 (3H, s) . 

I . 10 (3H, d) 

"C-NMR 5ppm:203. 9 (d), 194. 
6(d), 158. 2(d), 148. 0(s). 13 

8. 4 ( s ) , 1 3 1 . 4 (s ) . 124.7(d), 
124. 4 (d) , 7 3. 7(d), 52. 2(d), 
50. 5 (d) . 47. 9 (t) , 39. 7 (t) . 3 
3. 3(d). 29. 6 (t) , 25. 7 (t) . 2 
5. 6 (q ) . 2 0. 3 (q) . 17. 7 (q), 1 
7. 6 (q) 

FD-MS (m/z ) : 3 1 8 (M* ) . 1 6 1 . 1 0 

9, 69 

[0015] ±IB©F D-MSCDM^6, ffiSH&fltA 
«^S3 1 8(D^a-C*^C<h^Stl2r#S, 1 H- 
NMRi: 13 C-NMR<D?--Zi5£V$ffl. 13. Tanaka 
ancfr. Hiqa. Chemistry Letters, 231 ~232 H, 1384 

mtmaxmt-rzt. mmmmAit^t^m < i ) 

<D — 3-C45t Yv*lsV> t>=?-*i>T fr-CibZZ t.ifit> 

[0016] mtemz 
® urnx**©^ • mm 

*>^. C©iai5^0DS*7A^nvh^77^- 
(3X^r->-^7 5C 1 8^1/-; 7*; a^AlMX. 3 
0mmX500mm;I§gM T-fe r- h 'J^ : * = 
95:5). ^'My;W7Ai>P7Fi/77^- (M 
ERCKtt->';*yjW7A6 0 : *7At^X, 2 0 
mmx3 0 Omm ; StPfi?§&. ^f>:iffli?* = 
8:1) rffljflWHUfclS*. H I V - 1 
<D& -Sfflfiti^ B e>n/c„ 

-(*7A, YMCPack R&D D-ODS-5 
S-5 12 OA 2 0mmX2 5 Omm ; iggtSl 
T-fe r- r : *= 6 0 : 4 0*67* r UJU 1 
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0 0%©^f ^7-/Xy 7 yx>h U V 2 

3 0nm;jft)I. 9. 0 m 1 /m i n ) ~CftWLxmm 
<®MBZO. 4 7gmffiVtc. 
© ffiS¥1$5ftB©H I V - 1 RTffl*rStt©a'J3£ 
±iaffi^SB<D— SB£DMSO{t?§B?L. 5%<DDM 

1 1±< mmifC LtHiv-i RTfmm^mmo 

fc„ 3>ha-;l/iL.r. DMS04 l%t&S<t!>CC 

flnfcTEiatciMjeLfc. WSffllBti. coigg-cH I 

10 V- 1 R*n§tt£?g£«:lH$tsfc. 
© i»fB©IC i0 

ffiSSf«5KB?:JSJCc«iC0. 5~ 1 0 0 u gr/m 1 ©jggr 
TJOi. fflf$*i5 0%©Wg4^» IC 
5 ,= 9. 2 us/m\~e$>-z>fc 0 
© ffiii^KB©«J»©«?W 

±ia»SMB42 7 0MHz©NMR. ts£VFD- 
MS*K«!Lri5Be*tTr>yt. JUfcJHTKw 

L/C. 

[0017]*H-NMR Sppm:10. 19(1 
20 H. d). 9. 32 (1H. d). 6. 93 (1H, d 
d), 5. 3 4 ( 1 H, brd). 5. 05 (1H. b 
rt). 3. 2 8 ( 1 H. ddd). 1. 79 (3H, 
s) . 1. 67 (3H. s) . 1. 59 (3H. s) . 
0. 90 (3H, d) 

"C-NMR Sppm: 203. 9 (d). 194. 
7(d). 157. 8(d). 148. 8(s). 13 

8. 2 (s) . 1 3 1. 2 (s) . 1 24. 6 (d) . 
12 2. 5(d). 5 6. 7(d). 48. 8(d). 
41. 0 (t). 37. 8 (t). 32. 9 (d). 2 

30 9. 4 (t) . 29. 0(d). 26. 0(t),2 
5. 7 (q) . 17. 7 (q) , 17. 5 (q) . 1 
7. 3 (q) 

FD-MS (m/z) : 3 02 (M* ) . 16 1. 10 

9. 69 

[0 0 18] ±fE©FD-MS©*&g*»6. iSDIB 

NMRi^C-NMROf-^fciWl (J. Finer, 
3. Clardy, W. Fenical, L. Minale, R. Riccio, 3. Ba 
ttafle, M. Kirkup and R.E.Moore, 3. Org. Chem., 44 
40 m, 2044~2047, 1979¥D 3?£0H£-C*fcg*-r 3 t . fit 

wm&BWt&m ( i ) ©— or^^^^r^r 

[0019] 

[ftw<o$hm] its®) ( i ) «. ®titcH i v - litis 



(5) 
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